Carnitine uptake defect: frameshift mutations in the human plasmalemmal carnitine transporter gene.
The genetic defect associated with carnitine uptake is characterized by progressive infantile-onset carnitine responsive cardiomyopathy, weakness, recurrent hypoglycemic hypoketotic encephalopathy, and failure to thrive. The cDNA encoding the sodium ion-dependent, high-affinity human carnitine transporter (557 amino acids) has been recently cloned and mapped to human chromosome 5q31. We herein report the first molecular characterization of the mutations responsible for the carnitine uptake defect in two unrelated patients. RT-PCR analysis of patient lymphoblasts and fibroblasts followed by sequencing of PCR products and their subclones revealed frameshift mutations in the plasmalemmal carnitine transporter. In both patients, the abnormal transcripts showed a partial cDNA deletion of nucleotides 255-1649 resulting in a predicted truncated protein of 92 amino acids. Both patients are compound heterozygotes; in one patient the second mutant allele revealed a 19-bp insertion between nucleotides 874 and 875 resulting in a frameshift yielding a predicted truncated protein of 284 amino acids, while in the second patient the second mutant allele had a deletion of nucleotides 875-1046 resulting in a predicted truncated protein of 237 amino acids.